NOU-ll-a004 14:46 FR0M:P(3Ffl LAW DEPT 



978 658 5168 



TO:USPTO 



P. a 



GN02072 PATENT 

TN THE SPECIFICATION 

Page 1, replace the section of lines 1-17 as follows. 

METHOD FOR CLEANING A N022LB PLATE 

A tnoch o d ^ f or cl e an i n g a-HP^ ^o^nbh e ad wh eyj^in 

^ a golve r> t -^T "ppT^'a-^ fniirkwnrt hy w a r . hru s hi^A g of xiJs^ G no azle ' pX a t e 

t Q . loo e on do br .i. c-Goll e ctod on th e no a al e p la tg -. 

A cle ani ng OOlTf^^t ^7 ^j^pi^*^^ i.T>iHnh 4n jsnmnvQfi hy v a cuum cl e anin c i 

■ the noBBlQ . p l» t o A^b provid e d . 
Bot h o t»F C g ftft fe ^ ffC ^ TT^bTTi^d l ining nh a hru c h be fawe e n th e app lica tion 
of 3 cirrjTft rl i irrni^g »r^i^rQrn> unri ^nmniTn r^iftanSnrr ■■ Th a. TOov e m ft nc 
o£ oo l v eo^fc— h e lp s to cl e an ■ th e^^-bagadw 

Qj rff e g e at; st e p s -caTi ' b e e x e cuc e d by a cl cQnlng modulo hav i ng a 

A method for cleaning the nozzle plate of an Inkjet printhead 
includes the steps of » providing a solvent on the nozzle plate; 
loosening debris collected on the nozzle plate by brushing the nozzle 
pl&te in the presence of the solvent with a brush; applying a 
cleaning solvent to the nozale plate; and flubsecaientlv removing the 
cleaning solvent and debris from the nozzle plate by vacuum cleaning. 
Application o£ the cleaning solvent and the subseguent removal of the 
cleaning solvent provides a movement of solvent over the nozzle 
plate . 
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Page 2, replace the section of line 1 as follows. 

- [PESCRIPTCOM] 

METHOD FOR CLEANING A NOZZLE PLATE - 
Page 2, replace the section of lines 14-19 as follows. 

Nowadays Inkjet printing systems are used in a wide airay of apparatuses and in a 
wide amy of applications soch as fax, colour photo priniLng, mdustriai applications^ etc. Jn 
theses printing systems biks, possibly of varioiis colours, 4&-,arc,cjcctcd out of at leasl one 
array of nozzles located in a printhcad to the receiving material. — 

Page 2, replace the section of lines 25-31 as follows. 

- To improve the clarity and conirasi of the printed image, reccait research has been 
focused to improvement of the Hfted inks. To provide quicker, more watcrCist printing with 
darker tilacks and more vivid colours, pigment based inks have been developed. These 
pigment-based inks have a higher solid content than the earlier dye-based inks. Both types of 
ink dry quickly^ which allows Inkjet printing mechanisms to f&fms fonn high quality images. — 

Page 3» replace the section of lines 1-4 as follows. 

The combination of small nozzles and quick drying ink leaves the printheads susceptible 
to clogging, not only fiom dried ink and minute dust particles or paper fibres, but also from the 
.solids wilhin the new inks ink th e ms elves. — 
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Page 3, replace the section of lines 24-36 as follows. 

- Application of solvents: By applying solvent ink^ residue is dissolved and the printhcad can be 
cteanedrerg:- as described in EP-A-l 01 8 430 incorpo rated bv refi^cc in its entiretvfor 
background information only . 

- Wiping: Before -e»- and during printings the Inkjet printhead is wiped dean by using an 
elastomeric wipcr^ removing ink residue, paper dust and other imparities. 

- Different combinations of the above methods are known to clean ihe inkjet printheads. 

In US 6 241 337 jJ^gi;ein incorporated bv refermce in its entirety for background information 
only, wiping is performed combined with vibrations and pplicalion and removal of a solvent. 
Thin m e tho d-is - due to th e contact by th e The wiping action and the vibrations especi^ly 
abrasive for the nozzle plate. 

In US 5 557 30 6, herein incorporated bv reference in its entirety for back ground iiifomialion 
only, ink is released Irom the nozzle plate, and the plate is brushed and wiped afterwards. Due 
to the wiping aclion^^wcar and tear of the nozzle plate is considerable, — 
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Page 4, replace the section of lines 1-14 as follows. 

The system des^Rbe described in US 6 1 64 7^4, herein incorporAtcd bv reference in its entirety 
for background information only, uses only longitudinal cleaning with ♦ an elastic pillar like 
member for cleaning the printbead having an indented groove with a nozzle section eventually 
combined with -«-an elastic. This gives an unsatisfactory result and may also result in damage 
tottte printhead. 

^fbsdse Xbe features designed to clean and to protect a prinlhead, are commonly concentrated in a 
service station which is mounted within ihc plotter chassis, whereby the printhead can be moved 
over the station for maintenance. An example of such a service station can be fovind in US-A-6 
1 93 ^5^ . herein incorpordted bv reference in its entirety for back tzround information onlv> 
combining wiping, capping^ spitting and purging functions. 

As explained above cleaning actions* such as wiping, which mak e-6^al act with th e h ead cause 
considerable wear and tear upon the — 

Page 4, replace the section of lines 21-22 as follows. 

^ Thei^ is a need lo provide cleaning methods for nozzle plates causing less wear and tear 
while providing sufficient cleaning needs to be suffici e nt . — 
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Page 4, replace the section of lines 27-32 as follows. 

Tho abovQ mention e d advanlaffl o us ■ ett e ots aro rotJiaod by a m e thod having Qie s pooifio foatur e s 
6et>eTtf4ft^ laim 1. A - method fro oonditi o mng a printhead is g iv ea in claim 8i 

^ tU9 for using the m e feod is given in ulaim P. Sp e cific features tos 
ate of die Invention aro cot out i n th e d e p e ndent olaimG. 
A method for cleaning the nozzle plate of an Inkjet printhead 
includes the steps of; providing a solvent on the nozzle plate; 
lobs en lnq debris coll ec ted on the nozzle p late by brushing t he 
noazle plate in the presence of the solvent with a brush; applying a 
cleaning solvent to the nozzle plate; and subsequently retnoving the 
cleaning solvent and debrie from the nozzle plate by vacuum 
Cleaning. Application o£ the cleaning solvent and the subsequent: 
r eTHOval of the cleaning solvent provides a movement of solvent over 
the, nozzle plate. 

Page 5, replace the section of lines 10-1 1 as follows. 

Pig. 4 shows a cleaning module having extra vacuum cleaning o£> 
through the brush. 

Page 5, replace the section of line 15 as follows. 
DETAILED DESCRIPTION OF THE I ft rVENTI O W PREF ERRED EMBQDJMBJJTS 
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Page 5, replace the section of lines 2S-3X as Collows. 

The brushing step in presence of a liquid or solvent has the 
advantage that wet brushing i3 lees abrasive fefeat than dry brushing 
and thafe the wet brushing step is very effective in loosening debris 
collected on the nozzle plate. 

Page 6» replace the section of lines 1-2 as follows. 

very effective in removing debris -a«- ^ ink residue from the nozzle plate and clearing Ihc 
nozzles. - 

Page 6, replace .the section of lines 26-27 as follows. 

The second step is performed by moving a bmsh 3 over the nozzle plate I . The brash 3 
contacting the nozzle plate L consists jof a woven 

Page?, replace die section of lines 10-14 as follows. 

Byth e flid e^ way s The movement of the solvent provides atee a mechanical effect of thd 
cleaning solvent dragging loose particles along the nozzle olaic . Another fact is diat due to the 
movement,, dissolving of ink residues is improved. This can be contributed to the same effect 
causing that a solid is faster dissolved when the ^ solvent and solid are stirred. - 
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Page 7, replace the section of lines 20-23 as follows. 

in a fii^t Step a solvent is applied to the nozzle plate I by a jetting means 4 or any other 
appiophate system. The solvent witt serves two purposes, fcer^ven t for e nabling to,enab1e 
wet brushing wid it will lo_ serve as a cleaning solvent - 

Page 9, replace fbc section of lines 1-3 as follows. 

The brush 3 may be fixed but - modol , but especially when using veiy viscous inks, it may be 
more efficient to provide an automatic mechanism to renew the brush 3 . - 

Page 9, replace the section of line 1 1 as follows. 

- a take-in roH 10 for onrolling rolling up used brush fiajric. 

Page 10, rq^lace the section of 1 ine 23 as follows. 

A trade-off between wetting capability and dissolving power has -tot to^ — 
Page 10, replace the section of Imcs 32-36 as follows. 

Another aspect is that the vohime of cleaning solution has to be balanced with the strength of 
the vacuum. Wlien the vacuum is 4o- too. low, cleaning solution will be left on the printhead> 
while when the vacuum is -to- too. low, not enough time is given to loosen and dissolve the 
dried ink and debris. — 



8 



. PA(X8f15'RCVD AT 11/1112004 2:38:39 PM [Eastern St^ 



NOU-11-2004 14:47 FROM:RGFR LAW DEPT 978 658 5168 TO:USPTO P. 9^15 



GN02072 PATENT 
Pa^ 1 1, replace the section of lines 1-S as foliowti. 

When solvent is removed by vacuum^, cleaning solvent 4s- can be collected as a waste product 
for later removaK However in a more preferable embodiment the solvent is recycled andieused 
alter eg. filtering or other purification methods. This reduces waste generation of the printer. - 

Page 1 1 . replace the section of lines 8- 1 6 as follows. 

In order to generate the flow or movement of solvent over the nozzle plate 1, the cleaning 
solvent 5s preferably jetted onto the nozzle plate 1 by the solvent applying means 4 at an angle 
with the normal of the nozzle plate 1 between 0 -e»- an^ 80 degrees. 
This provides a good in depth cleaning of the nozzles 2 and enables the generation of the 
solvent flow over the nozzle plate 1 . Direction of the jet can be adapted to desired cleaning 
speed or jetted vohimcs. The solvent flow is preferably between 5 to 200 ml/min -and in fed 
ifeFOug^ feed-throm^ inlet 7. - 

Page 12, replace the section of lines 5-7 as tbllows. 

The first value is the minimum for removing the solvent while ihc second value results in godd 
cleaning without extracting -40- Joo much ink from the nozzles 2 of the pxinlhcad. - 

Page 13, replace the section of lines 27-28 as follows. 

- The applied volume of cleaning solvent is 45 ml/min and in ^ feed-t hrough inlet 12. - 
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Page 14, replace the section of lines U3 as follows. 

The module 6 iravcrses over the piinthead at a speed between 0,005 and 0.05 m/sec with*e at a 
distance of 0.3 mm from the nozzle plate I . - 

Page 14» replace the section of lines 1 6-18 as follows. 

- To preserve the printhead in a ready slate the printhead is brought in contact with a capping 
unit to prevent further contamination a|d drying of ink in the nozzles 2. 
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